We provide a rigorous formulation of Entry 17(v) in Ramanujan's Notebooks and show how this relates to the first Stieltjes constant.
Introduction
A curious item appears in Ramanujan's Notebooks ( [2] and [3] ) which were written by him in India more than 100 years ago. "Of course, Entry 17(v) is meaningless because the series on the right side diverges for 01 x  . In the midst of his formula, after cot( ) x  , Ramanujan inserts a parenthetical remark 'for the same limits', the meaning of which we are unable to discern." Unsurprisingly, Berndt goes on to say that (1.3) is also devoid of meaning.
I believe that I may have discovered Ramanujan's modus operandi in Entry 17(v) and can confirm that his two related formulae may be rigorously expressed for 01 x  as (1.4) In view of this, we now know the meaning of Ramanujan's parenthetical remark 'for the same limits'.
We shall see later in this paper that 11 ( 1) ( ) 

First of all, we need to set out our building blocks. We easily see from (2.2) that 
The Hurwitz zeta function
and it is easy to see that 
and, by analytic continuation, this holds for all s . Using (3.1) we find that
We note that the partial derivatives commute in the region where ( , ) sx  is analytic and hence we have
Therefore we obtain (3.16) 
where Re () s < 0 and 01 x  . In 2000, Boudjelkha [4] showed that this formula also applies in the region Re () s < 1. It may be noted that when 1 x = this reduces to Riemann's functional equation for () s  . We refer to (4.6) in more detail in the narrative following Proposition 4.3 below.
Proposition 4.2
We have for 01 x  (4.8)
are the generalised Stieltjes constants defined by (3.1).
Proof
We recall (4.4) Hence, we obtain a rigorous formulation of Ramanujan's formula (1.1)
We show below how (4.10) may be employed to formally derive a known result due to Deninger [11] .
Formal integration of (4.10) over 1 2 [ , ] u , where 01 u , results in (4.11)
Using the elementary integral it is readily found that 2 11 22 (0, ) log 2 log(2 ) log 2
so that the left-hand side of (4.11) may therefore be written as 

With a little algebra we end up with a known result due to Deninger [11] (4.12)
An elementary integration of (4.12) shows that
which was noted by Deninger [11] .
Proposition 4.3
We have for 01 x  (4.14) We therefore obtain and [6] . We have hitherto tacitly assumed that x is a real number. Now let us assume that This may be compared with [8] and [9] where we showed that In those two earlier papers [8] and [9] we found the following identity to be extremely useful (which is easily verified by multiplying the numerator and the denominator by the complex conjugate ) □ ) 1 ( 
Proposition 4.4
We have for 01 x  
Proof
We differentiate (4.2) with respect to s to obtain 11 11 log(2 ) cos 2 log(2 )sin 2 ( , ) 2 (1 ) sin cos 2 (2 ) 2 (2 )
